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that can be theoretically imposed upon these co-efficients is that they must not permit w to become negative for any values, positive or negative, of the strain-components e,f,...c. Under Properties of Matter, we shall see that a false theory (Boscovich's), falsely worked out by mathematicians, has led to relations among the co-efficients 'of elasticity which experiment has proved to be false.
645.    The  average stress,  due to elasticity of the solid, when strained from its natural condition to that of strain (<?,/, g, a, b, c) is (as from the assumed applicability of the principle of superposition we see it must be) just half the stress required to keep it in this state of strain.
646.    A body is called homogeneous when any two equal, similar parts, of it, with  corresponding lines parallel and turned towards the same  parts, are undistinguishable from one   another by any difference in quality.   The perfect fulfilment of this condition without any limit as to the smallness of the parts, though conceivable, is not generally regarded as probable for any of the real solids or fluids known  to us, however seemingly homogeneous.    It is, we believe, held by all. naturalists that there is a molecular sfructttre, according to which, in compound bodies such as water, ice, rock-crystal, etc., the constituent substances lie side by side, or arranged in groups of finite dimensions, and even in bodies  called simple (Le. not known to be chemically resolvable into other substances) there is no ultimate homogeneousness.   In other words, the prevail-•ing belief is that every kind of matter with which we are acquainted has a more or less  coarse-grained texture,  whether having   visible molecules, as great masses of solid stone or brick-building, or natural granite or sandstone rocks;  or, molecules too small to be visible or directly measurable by us (but not infinitely small)l in seemingly homogeneous  metals, or  continuous crystals, or liquids, or gases. We must of course return to this subject under Properties of Matter; and in the meantime need only say that the definition of homogeneous-ness may be applied practically on a very large scale to masses of building or coarse-grained conglomerate rock, or on a more moderate scale to blocks of common sandstone, or on a very small scale to seemingly homogeneous metals2;  or on a scale 6f extreme, undiscovered fineness, to vitreous bodies, continuous crystals, solidified gums, as India rubber, gum-arabic, etc., and fluids.
647.    The substance of a homogeneous solid is called 'isotropic when a spherical portion of it, tested by any physical agency, exhibits no difference in quality however it is turned.     Or, which amounts to the same, a cubical portion cut from any position in an isotropic body exhibits the same qualities relatively to each pair of parallel faces.    Or two equal and similar portions cut from any positions
1 Probably not undiscoverably small, although of dimensions not yet known to us. * Which, however, we know, as recently proved by Deville and Van Troost, are porous enough at high temperature to allow very free percolation of gases.«   e —    l.~ff fl.*   A,..™atical Journal,'
